. F o r instance, bis(diphenylphosphino)m ethane, D P P M , and l,2-bis(diphenylphosphino)ethane, D P P E , are well k now n as ver satile ligands capable o f chelating a wide range o f m etal substrates to give com plexes w ith four-or five-m em bered rings, respectively [2 -5 ] . M any complexes in w hich the L -L ligand is co o rd in ated to one m etal ato m in a m o n o d en tate fashion are also know n [3, 6] , Less com m on are those in which L -L serves as a bridging ligand betw een tw o m et al atom s o f the g ro u p 6 B elem ents [4, 7, 8] , The reason for th a t seems to be the difficulty in their synthesis by using a straig h tfo rw ard therm al or photochem ical ligand su b stitu tio n reaction be cause o f the high p ropensity o f the L -L ligands for chelation o f one m etal ato m ra th e r th a n for bridging the two. R ecently a base and free-radical catalyzed ad d itio n o f (C O )5M P P h 2H to (C O )5M P P h 2CH = C H 2 has been p ro p o sed for the prep aratio n o f (C O )5M L -L M ( C O ) 5 complexes [7] , H ow ever, because o f the n atu re o f the p ro Phosphoric acid (85% ) was used as an external reference for 3,P N M R chem ical shift, while T M S was used as the internal reference for 'H and 13C N M R chemical shifts. In frared spectra were recorded from cyclohexane solutions on a Perkin-E lm er 1430 instru m ent. E lem ental analyses were carried out on a HP 185 C H N analyzer. M (C O )5(C H 3C N ) (M: Cr, M o, W ) were p rep ared according to the procedure de scribed in literatu re [10] .
To 
Results and Discussion
The (Table IV) ing from chrom ium to m olybdenum or from m o lybdenum to tungsten has been explained as a neighbor a n iso tro p y effect [14] .
T he 31P -{'H} N M R signals o f the tungsten com plexes are com posed o f a very intense singlet ac com panied by the tungsten satellites [15] . The sat ellite fine structures reflect in general the typical p a tte rn o f an A A 'X spin system (A ,A ' are 31P and T able II. C O -S tretching frequencies (cm ') and CO -force c o n stan ts (N m ', k, is fo r CO trans to phosphine, k2 is for C O cis to phosphine and k; is the in teraction co n stan t) for the com plexes in cyclohexane. X is ,83W) [16] . The p attern show s a clear depen dence on the value o f the long-range J AX coupling co n stan t (Fig. 2) . O ne observes tw o well resolved double-doublets in the A A ' p a rt o f the spectrum for the complexes w ith relatively large J AX (lc , 2c, 4 c , 5c). In 3c, however, the long range five-bond A 'X coupling and the four-bond J AA> are very sm all com pared to the short range one-bond J AX (Table IV) , and therefore the tungsten satellites ap p ea r as a virtual doublet. T he replacem ent o f one carbonyl in M (C O )6 w ith ditertiaryphosphine ligands leads to a de shielding o f the carbon atom in the rem aining CO groups as observed for sim ilar com plexes [17] . This deshielding reflects the enhancem ent o f the m etalcarbonyl 7r-back bonding upon CO substitution w ith a ligand w hich is a stronger er-donor, and a w eaker 7r-a cceptor th an carbon m onoxide. The carbonyl g roup trans to the phosphine ligand show s a larger dow n-field shift th an the cis C O 's indicating th a t the deshielding effect is largest for the trans ligand [18] . This effect is also visible in the 3,P -,3C coupling constants o f the carbonyl li gands. In the tungsten and m olybdenum com plex es, the fra«.9-coupling is larger th an the cw-one, w hereas in the chrom ium com plexes the reverse is observed (Table III) (Table III) [21] . It is notew orthy to m ention the large up-field coordi n ation shift o f the resonance signal o f the ipso-c&v-bon atom in the phenyl substituents. This co ordi n ation shift decreases on going from ipso-para-car bon. The shielding o f the arom atic carbons is ascribed to an increase in the 7r-electron density in the ring upon coo rd in atio n as the involvem ent o f the p h o sp h o ru s atom to the phenyl ring 7r-delo calization is reduced by the M -» P back bonding [22] , (Table V) shows th a t there is no significant effect o f the substituents on it. It is also interesting to note th a t the 31P -'H c o u pling co n stan ts show a rem arkable increase upon coordination. Clearly, the hybrid orbitals on the p hosphorus ato m used for the form ation o f P -C bond gain additional ch aracter as the lone p air o f the p hosphorus atom is engaged in the bonding to the M (C O )5-fragm ent [24] . 
